Penile Mondor's disease is a rare condition characterized by sclerosing thrombophlebitis of the superficial dorsal penile vein. Usually its causes are benign, but it is also evident in cancer patients. We report the case of a 62-year-old man with a cT4 anal cancer (infiltration of corpora spongiosa and penile bulb), associated with extensive loco-regional lymphadenopathy, who developed painful lumps in the midline of the anterior penile surface while receiving radical chemoradiotherapy. Physical examination revealed two palpable cord-like swellings located 2 cm from the pubic symphysis. Color Doppler ultrasound established the diagnosis of Mondor's disease. The patient was successfully managed with non-steroidal antiinflammatory drugs. The causative factors were pelvic malignancy and radiotherapy. The diagnosis was challenging since Mondor's disease is a rare condition and the differential diagnosis included malignancy progression. This is the first case report describing penile Mondor's disease in a patient with anal cancer under chemoradiotherapy.
INTRODUCTION
Phlebitis of the dorsal veins of the penis in a patient with generalized phlebitis was first described by Braun Falco in 1858 [1] . However this clinical entity took its name from Mondor in 1939, who described thrombosis of the superficial thoracoepigastric veins in female patients [2] . Its incidence in patients with sexually transmitted diseases (STD) was reported to be 1.3%, but it is strongly believed that in reality it is higher, as affected patients do not seek medical help mainly due to concern that this could represent a sexually transmitted disease and the possible associated social stigma [2, 3] . The clinical picture of Mondor's penile disease is typical and in the event of its diagnosis the possibility of an underlying malignancy should be investigated.
CASE REPORT
A 62-year-old man was diagnosed with a locally advanced cT4 anal cancer (squamous cell carcinoma) involving adjacent anatomical structures (such as the prostate, posterior part of the membranous urethra, penile bulb, bulbourethral gland and the corpora spongiosa) and bilateral inguinal lymph nodes. Moreover, staging MRI of pelvis/anus reported pathologic lymph nodes measuring up to 1 cm, located anterior to the pubic symphysis (Fig. 1) . Baseline physical examination of the patient's genitalia showed no abnormality. The patient was managed with radical radiotherapy (IMRT technique) combined with chemotherapy (mitomycin: 10 mg/m 2 on Day 1 and 5-FU: 1000 mg/m 2 /24 h on Days 1-4). Chemotherapy was administered during the first and last weeks of radiotherapy.
With respect to the radiation treatment schedule, the patient received 45 Gy to the clinical target volume and 54 Gy to the gross tumor volume, which included the primary tumor, involved anatomical structures and pathological lymph nodes. Radiotherapy was delivered in 25 fractions. It is essential to note that no particular set up for the penis was used, with the patient being instructed to place his penis in a downward relaxed position before each radiotherapy session. No strict dose constraint was used for the genitalia, since these were involved by the tumor and pathological lymph nodes were diagnosed in the medial aspect of the inguinal regions and anteriorly to the pubic symphysis. The maximum dose delivered in the area of the development of Mondor's disease was 35Gy.
During his admission for the second chemotherapy cycle (delivered radiotherapy dose 43.2 Gy) the patient reported painful lumps in the midline of the anterior penile surface, 2 cm away from the pubic symphysis. There was no other alarming symptom like hematuria, itching, dysuria or fever. The patient was under treatment with an angiotensin II receptor antagonist for high blood pressure and denied any history of recent trauma, sexual activity, masturbation or the use of constrictor devices. He had never experienced this before and he denied a history of STD.
Physical examination revealed two palpable rope-like painful lesions, measuring about 5 mm each, in the aforementioned area. What was worrying and challenging was the possibility of disease progression since in the medial aspect of the groin area and anterior to the pubic symphysis pathologic lymph nodes were diagnosed, only a few cm away. Moreover, the penile bulb and corpora spongiosa were infiltrated by the tumor. The differential diagnosis also included thrombosis.
Routine blood tests were normal, whereas Doppler ultrasound examination showed a non-compressible portion of superficial dorsal vein, as well as the absence of venous flow signals (Fig. 2) . The surrounding soft tissues were hyperechoic due to associated inflammation. The patient was managed with non-steroidal anti-inflammatory drugs (NSAIDs) (ibuprofen 400 mg twice a daily) and was instructed to abstain from any sexual activity until symptoms resolved. Four weeks after the diagnosis of Mondor's disease physical examination was normal and the patient reported resolution of symptoms. The patient has currently completed 1 year of follow up and has a complete clinical and radiological response.
DISCUSSION
Mondor's disease is more frequently diagnosed in the thoracoepigastric region and usually affects middle aged women. Less commonly the penis, upper arms, arm pits and groins are affected [4] . Thrombosis of the dorsal vein of the penis is a rare disorder that affects males in the age range between 20 and 70 years [4] . The pathophysiology of the disease is not well known and in many cases the etiology remains uncertain. Several pathogenic factors have been proposed, such as Virchow's triad vessel wall damage, vascular stasis and coagulation disorders [2, 5] . Well known causes include prolonged vigorous sexual activity and STD [3] . Postsurgical vascular stasis, local or distant inflammatory processes, excessive exercise, pelvic tumors and injection of intravenous drugs have been also described as causative factors [2, 5] . Among malignancies the co-existence of breast cancer and Mondor's disease has been described most in the literature. The incidence in such patients reaches 12.7% [6] . Therefore in the event of Mondor's disease diagnosis the possibility of malignancy should be investigated [6] . In the presented case both the diagnosis of pelvic malignancy and radiotherapy are predisposing factors for the development of thrombosis, since radiotherapy may cause endothelial damage [7] .
Even though thrombosis is frequently diagnosed in cancer patients and has been associated with antineoplastic treatments, to the best of our knowledge this is the first case report describing the diagnosis of Mondor's disease in a patient with anal carcinoma receiving radical radio-chemotherapy. Medical history and thorough physical examination set the clinical diagnosis of penile Mondor's disease. The thrombosed dorsal vein becomes thickened and adherent to the neighboring tissues giving the impression of a swollen cord. Additionally associated edema may be present in the affected region [5] . Sclerosing lymphagitis and Peyronies disease should be excluded since they are included in the differential diagnosis [5] . Moreover, if clinical uncertainly remains, color Doppler ultrasound can establish Mondor's disease. Ultrasonography shows a non-compressible distended vein [2] . Last but not least, as far as the primary workup is concerned, coagulation should be always evaluated in routine laboratory tests, as the underlying cause may be related to coagulation disorders [5] .
Usually penile Mondor's disease is a self-limiting process and resolves within 4-6 weeks after diagnosis. Further thrombosis is not usually observed and anticoagulation treatment is not recommended [5] . The overall management is limited to best supportive care, including pain management, warm compresses (unless presence of dermatitis) and instructions for abstinence from sexual activity. NSAIDs (ibuprofen 400 mg or diclofenac 50 mg taken twice a daily) are commonly prescribed because of their double activity as pain killers and antiinflammatory drugs [2] . For pain management in patients with refractory pain, opioid analgesics can be used in combination with NSAIDs or as a monotherapy. In cases with bleeding carcinomas NSAIDS and anticoagulation should be avoided. If there is suspicion of STD or there are signs of infection, indicated treatment should be administered [2, 3] . If symptoms last for more than 6 weeks, or the patient reports persistent pain, vein resection could be considered [2, 8] .
In conclusion, the diagnosis of Mondor's disease in this patient was challenging as this is a rare diagnosis. Additionally, the differential diagnosis included disease progression, with the management of the two being totally different. Therefore, appropriate clinical suspicion and investigations led to the correct diagnosis and management.
